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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Fluids for Electrotechnical Applications Sectional Committee bad been approved by the 
Electrotechnical Division Council. 

This standard is intended to cover method of test for carbon type analysis of mineral oils by infra- 
red spectrophotometry. 

In reporting the results of a test or analysis made in accordance with this standard, if the final 
value, observed or calculated, is to be rounded off, it shall be done in aiccordance with IS 2 : 1960 
*Rules for rounding off numerical values ( revised )\ 
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Indian Standard 

METHOD OF TEST FOR CARBON TYPE 
ANALYSIS OF MINERAL OILS BY INFRA-RED 
SPECTROPHOTOMETRY 



1 SCOPE 

1.1 This standard covers method for the deter- 
mination of aromatic ( Ca ), paraffinic ( Cp ) 
and naphthenic ( Cn ) carbon in mineral base 
oils. Oils containing additives may only be 
investigated off the additive have no absorbance 
in the spectral regions under examination. The 
procedure is not suitable for materials contain- 
ing water. 

2 OUTLINE OF METHOD 

2.1 The infra-red spectrum of the sample is 
recorded in two regions ( 1 750-1 500 cm~^ and 
850 - 600 cm-i ). The intensities of the peaks at 
1 600 cm"i and 720 cm"^ are used to calculate the 
aromatic and paraffinic carbon contents respec- 
tively. The naphthenic carbon is determined by 
difference, paraffinics cannot be determined di- 
rectly if the aromatic content of the oil exceeds 
approximately 20 percent ( the actual limit 
depends on the individual sample ) as the peak 
at 720 cm"^ may become masked by neighbouring 
peaks. In such cases a dilution technique is 
used. 

3 APPARATUS 

3.1 a) Scanning infra-red spectrophotometer 
covering the range 2 000 to 400 cm"\ with 
linear transmittance versus linear wave- 
number recording, ordinate repeatability 
and accuracy of the instrument should be 
better than 1 percent of full scale. 

b) Fixed pathlength cell with potassium 
bromide windows and PTFE stoppers, 
having a pathlength of approximately O'l 
mm, 

c) 1 mm syringe with luer fitting, 

d) Calibrated chart paper ( transmittance 
versus linear wavenumber ), 

e) Uncalibrated chart paper ( transmittance 
versus Continuous grid ), and 

f ) Chloroform ( analar ) or other suitable 
moisture free solvent for cleaning the cell. 

4 DETERMINATION OF CELL 
PATHLENGTH 

4.1 The instrument is checked to read correctly 
at and 100 percent transmission, and selected 
a scan speed sufficiently slow to avoid overshoot 
on the required peaks ( approximately 15 minu- 
tes over whole spectrum 4 000 cm-^ to 250 
. cm-^ ). 



4.2 Infra-red spectrum is recorded of the clean, 
empty fixed pathlength cell on calibrated chart 
paper, over the whole wavelength range of the 
instruments. An interference fringe pattern wrll 
be obtained. 

4.3 The whole number of fringes {n) occurring 
between two known wavenurabers ( v^ and Vi ) 
are counted. The values of vi and vg are so 
selected that the largest possible number of 
fringes is counted. 

4.4 The pathlength of the cell shall be calculated 
from the formula : 



d = 



« X 10 



2 ( V2 - Vi ) 

where 

d ^ is the pathlength in mm. 

An example of the fringe pattern and method 
of measurement is given in Annex A. 

4.5 If no fringes are obtained, either the cell 
windows are in a bad condition or they are not 
parallel. The cells are to be repaired as necessary 
and repeated the above procedure. The path- 
length should be checked regularly. 

5 PROCEDURE 

5.1 Using the syringe, the cell is filled with the 
sample to ensure that there are no entrapped 
air bubbles and that the exterior of the cell does 
not become contaminated. PTEF stoppers are 
fitted to the inlet and outlet of the cell and pla- 
ced it in the sample bsam of the spectrophoto- 
meter. 

5.2 The spectrum is recorded on uncalibrated 
chart paper in the two regions 1 750-1 500 cm"^ 
and 850-600 cm^i. 

5.3 Tangents are drawn across the transmission 
maxima on either side of the peak being measu- 
red, as shown in Annex B, and a vertical line is 
drawn through the peak minimum. The inter- 
section of these lines gives the value of intensity 
10, and the intersection of the vertical with the 
peak minimum gives the value of 1. 

5.4 The values are to be read of lo and I for 
Ca ( I 600 cm~^ ) and Cp (720 cm"^ ) from the 
chart ( see page 2 ). 

NOTE — If the sample has a large aromatic content 
( approximately 20 percent ) the paraffinic peak 
may become masked by adjacent peaks, making 
accurate measurement difficult. 

To overcome this blend the sample is mixed 
with a known amount of liquid paraffin (for 
example, code 290 A ). See Annex C. 
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5,5 The cell is rinsed with a suitable solvent and 
blown it dry with moisture free air. 

6 CALCULATION OF RESULTS 

6A The values of Ca and Cp are calculated 
from the following formulae: 

Ca= V2 ^9-8 E 

29-9+ 6-6 E 



where 



Cp- 



E -= 



lo 

log — 



cd~ 



d = pathlength of cell in mm, 

c == concentration factor ( 1 for undiluted 
oils ), and 

Cn = 1C0-"(Ca + Cp). 

6.2 Results below 10 percent are reported to 
one decimal place. 

7 PRECISION 

7.1 Average repeatability is expected to be with- 
in 1*5 percent related to Ca. For Cp and Cn it 
is expected to be within 3 + 2 percent. 
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ANNEX A 
( Clause 4.4 ) 

DETERMINATION OF CELL PATHLENGTH 
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A-1 CELL PATHLENGTH 

2 ( va — vj ) 
from the chart 
V « 3 200 



Vi =: 1 000 
w = 34 



34 X 10 
2(3200- 1000) 



= 0*077 3 mm 
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ANNEX B 
( Clause 5.3 ) 

CALCULATION OF Ca AND Cp 



100 



80 



u; 

u 

%n 

< 
cr 



60 



^0 



20 





/ 


^ 




V v1 




58.8' 




\wi 


' 




\ 






^'19 



WAVE NUMBER 



B-1 FOR Ca 



log 



lo 



e.g. E 



cd 
log 



70-0 

58-8 



ed 
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ANNEX C 
( Clause 54 ) 

DILUTION METHOD FOR HIGHLY AROMATIC OILS 



C-1 The cell is filled with the diluent oil and 
the two peaks are recorded as before. There 
should be no absorbance at 1 600 cm"^. 

C-2 The value of Cp ( diluent ) is calculated. 

C-3 Known amounts of sample and diluent are 
blended together so that the aromatic content is 
approximately 5 percent. 

C-4 The cell is filled with the blend and the 
peak recorded at 720 cm"^. 

C-5 The value of Cp ( blend ) is calculated by 
me?ns of the formula given in the method. 



C-6 Cp ( sample ) is calculated from the for- 
mula : 

Cp( sample) 

Cp ( blend ) ( s + ^)"Cp ( diluent) d 



where 



5 = is the weight of sample in the blend 
( g ), and 

J ~ is the weight of diluent in the blend 

(g) 
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